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埃希氏菌 K12 差异表达的 6 种胞浆蛋白。接下来采用蛋白质组学、基因工程技
术等研究方法，对上述 6 种蛋白在不同盐度条件下细菌表达的差异加以确认。 
更重要的是，本文通过 native/SDS-PAGE 技术、质谱分析和对数据库的搜索，
推测了 3 个大肠埃希氏菌 K12 胞浆盐调节蛋白的相关复合物。在接下来的实验
中，采用了 Western blotting、Far-Western blotting 和免疫共沉淀等多种技术，对
上述 3 个蛋白复合物中涉及的蛋白之间的关系作了一系列的研究。确认了 Tig 与
GroL、RpsA，SodB 与 CysK 及 Mdh 与 UxaC 的复合物关系。 后利用其高表达
菌株和敲除菌株研究了它们对大肠埃希氏菌 K12 在不同盐度条件下生长的影响。 
后，论文采用基因工程技术克隆、表达、纯化了部分大肠埃希氏菌双组分
调节系统蛋白，并制备了其抗血清。然后利用 Western blotting 技术，初步探讨
了它们与大肠埃希氏菌 K12 在不同盐度条件下生长的相关性。发现 PhoP、PhoR
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Abstract 
Cytoplasmic proteins play an important role against the outside environment. 
The changes of the bacteria’s surroundings usually take on as the changes of the 
osmolarity. Therefore, researches into different expression of bacterial cytoplasmic 
proteins under different osmolarity become very significant. It will be helpful to know 
about the cytoplasmic proteins’ mechanism and the role of the cytoplasmic proteins in 
the bacteria. 
This paper took E.coli K-12 as the research object. First, we identified 6 
cytoplasmic proteins that express differently in different osmolarity, using 
high-through-put and high-resolution 2-DE electrophoresis gels and high sensitive 
mass spectrometry tool. Then, we validated the expressive difference by using 
proteomic and genetic methodologies. 
Importantly, our further proteomic studies speculated 3 protein complexes of the 
salt regulative proteins by the use of native/SDS-PAGE, spectrometry tool and 
databank. Then, we validated the protein complexes through Western blotting, 
Far-Western blotting and Co-IP. At last, we tested separately the effects of the 
over-expression strain and the gene-knockout strain to the growth of E.coli K-12 in 
different salt concentration. 
Finally, gene engineering methodologies were applied to gain the clone and 
over-expression strains of some two-component system proteins. And then we 
obtained the anti-serum of each two-component system protein. In succession, we 
discussed the relationship between the two-component system proteins and the 
adaptability of E.coli K-12 in different salt concentration by Western blotting. The 
results revealed that PhoP、PhoR and RcsF may have a relativity with it. 
 






















白质的微生物生长，减少蛋白质分解产物对人体的危害，还能合成维生素 B 和 K，
以及有杀菌作用的大肠埃希氏菌素。大肠埃希氏菌是研究微生物遗传的重要材



















































蛋白质组(Proteome)这一概念由澳大利亚学者 Wilkins 和 Williams 等人于
1994 年提出，并首次公开发表在 1995 年 7 月的 Electrophoresis 杂志上。
（Wasinger VC, Cordwell SJ ,Cerpa-Poljak A. Progress with gene-product mapping 




































































































解效果 好，而 2mol/l 的硫脲和 4%的表面活性剂 CHAPS 的混合液能促使疏水
































软离子法，一是采用基质辅助的激光解吸离子化 (Matrix assisted laser 
desorptionionization，MALDI)，即样品分子电离时, 保留整个分子的完整性, 不




定更准确、可靠。上世纪 90 年代末期在以上离子化技术基础上, 将两个或更多
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甲 酸  (2,5-dihydroxybenzoic acid, DHB) 、 α- 氰 基 -4- 羟 基 肉 桂 酸 ( α




















































MS/MS测定多肽的氨基酸序列, 是对Edman降解反应测序的 好补充, 它能测定
Edman降解反应所不能测的修饰氨基酸和封闭的N末端,在分析蛋白质翻译后的



































肽阶梯序列 (Peptide ladder sequence) 技术[20]。 
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